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(54) LIGHTING SYSTEM emitter 1 to the power supply part 4. Thereby, electric 

connection of the coils 11 and 12 can be efficiently 
(57) Abstract: performed at prescribed distance by mutual inductance. 



PURPOSE: To eliminate exposure of a power supply COPYRIGHT: (C)1995,JPO 
terminal, and prevent corrosion of the terminal by 
arranging a power receiving coil and a power supply coil 
opposite to each other in a noncontact condition, and 
connecting them electrically to each other by mutual 
induction. 

CONSTITUTION: A power supply part 4 on the electric 
power supply side is enclosed in a fixing jig 2, and is 
fixed to a wall or the ceiling, and a ring-shaped power 
supply coil 12 is connected to the tip of the power 
supply part 4, and is housed in an insulating condition 
inside the jig 2. A light emitter 1 is composed of a 
light emitting part 14 and a power receiving part 3, and 
the light emitting part 14 is an electric lamp, and a 
power receiving coil 11 is connected to the tip of a 
lead pulled out of the electric lamp. Since the coil 11 
is sealed in an airtight condition by protecting the 
outer periphery from the tip of the power receiving part 
3 by an insulating material, the coils 11 and 12 are put 
in a noncontact condition. The coils 11 and 12 are 
arranged so as to be opposed to each other by a locking 
piece 28 extending from the power supply part 4 by 
approaching the power receiving part 3 of the light 
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(57) Abstract 
[Object] 

To provide a lighting device that enables the safe and simple replacement of the light emitter, 
that has a structure in which the power supply terminals for the light emitting member are not 
exposed, and that eliminates concerns with, for example, terminal corrosion. 

[Structure] 

A lighting device comprising 

a light emitting member 14 that generates light using electricity, 

a light emitter 1 that has a power receiving member 3 that supplies power to the light 
emitting member, and 

a power supply member 4 on the power source side, that supplies power to the light 
emitter 1, 

with a structure that incorporates a pair of mutual induction coils, wherein one is incorporated 
in a connected manner in an electrical connection member at an end of the power receiving 
member 3 and one is incorporated in a connected manner in an electrical connection member 
at an end of the power supply member 4, and 

wherein the mutual induction coil (the power receiving coil 1 1) on the side of the power 
receiving member 3 of the light emitter 1 and the mutual induction coil (the power supply 
coil 12) on the side of the power supply member 4 are positioned opposite one another in 
a prescribed position in a noncontacting state and power is supplied from the power 
supply member 4 to the power receiving member 3 of the light emitter 1 by electrical 
connection through mutual induction. 
Also, a lighting device in which a power storage control member is provided in the light emitting 
member of the aforementioned lighting device and in which magnets are provided on the 
peripheries of the two coils. Also, a lighting device comprising a lighting device as described 
above used as an alert light on a fire extinguisher or as a portable emergency standby light. 
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Claims 

Claim 1. 

Lighting device comprising 

a light emitter that has a light emitting member and a power receiving member that 
supplies power to the light emitting member and 

a power source-side power supply member that supplies power to the light emitter, 
that characteristically has a structure in which 

a pair of mutual induction coils is provided, wherein one is incorporated in a connected 
manner in an electrical connection member at an end of the power receiving 
member of the light emitter and one is incorporated in a connected manner in an 
electrical connection member at an end of the power supply member, and 

power is supplied from the power supply member to the power receiving member of the 
light emitter by electrical connection through mutual induction when the mutual 
induction coil (the power receiving coil) on the side of the power receiving member of 
the light emitter and the mutual induction coil (the power supply coil) on the side of 
the power supply member are positioned opposite one another in a prescribed 
position in a noncontacting state. 

Claim 2. 

The lighting device of Claim 1, that characteristically has a structure in which 

the light emitter comprises a light emitting member, a power receiving member, and a 

power storage control member comprising a storage battery and a control circuit that 

controls the current flow at the storage battery; 
sensors that detect the presence of, respectively, the power supply coil and power 

receiving coil forming the pair, are incorporated in the light emitter and the power 

supply member; and 

a magnet is disposed in the vicinity of the interior or the periphery of the power receiving 
coil and the power supply coil. 

Claim 3. 

The lighting device described in Claim 2, characterized in that the light emitter is a portable 
emergency standby light that has a light-emitting alerting device and a flashlight-type lighting 
device. 
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Claim 4. 

The lighting device described in Claim 2, characterized in that the light emitter comprises a 
light-emitting alerting device and a flashlight-type lighting device both disposed in a fire 
extinguisher. 

Detailed Description of the Invention 

[0001] 

Field of the Invention 

The invention relates to lighting devices and relates to a lighting device in which the power 
receiving member and the light emitting member of the light emitter are formed into a single 
body, in which power can be transferred to the light emitting member without contact with the 
power supply member on the power source side, and in particular in which the power-receiving 
electrical connection member of the light emitter has an unexposed structure. 

[0002] 

Description of the Prior Art 

In prior-art illuminating lamps and alerting lamps (see Figure 6), the light emitter 1 of the light 
emitting member is connected to the power source-side power supply member 4 by 
mechanical contact between connecting electrodes disposed at the ends of the light emitter 1 
and power supply member 4 and power is fed to the light emitter 1 by electrical connection 
across a switch. When such lighting devices are located in high-humidity locations (e.g., 
bathrooms) or in locations exposed to corrosive gases or high dust loads (e.g., factories, 
plants), they suffer from the problems of abnormal heating and/or failure to illuminate due to 
defective contact caused by facile current leakage from the contact region and corrosion of the 
contact region. The light emitting members of illuminating devices such as incandescent lights 
and fluorescent lamps are used sealed within a glass tube or envelope, but the metal outside 
the sealed region is exposed and is therefore subject to deterioration by, for example, 
corrosion. Moreover, since the power receiving terminal 5 and the power supply terminal 6 are 
also exposed, there is a risk of inadvertent contact with these terminals during mounting or 
removal of the lighting device, resulting in accidental shock. Due to sparking that can occur 
when the lighting device is turned off or on, exposed contacts also create a fire risk when the 
lighting device resides at a location exposed to high concentrations of a flammable gas. In the 
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particular case of emergency illumination, when the device has not been used for a long period 
of time, immediate use may not be possible due to defective contact. 

[0003] 

Problems to Be Solved by the Invention 

This invention provides a lighting device that solves the aforementioned problems by enabling 
safe and simply mounting and removal of the light emitter of the lighting device and by having 
a structure in which the terminals for supplying power to the light emitting member are not 
exposed, thus eliminating concerns with regard to terminal corrosion, etc. 

[0004] 

Means Solving the Problems 

In order to solve the problems identified above, the invention provides a lighting device that 
has a structure in which, in order to connect the power source side with the light emitter of the 
lighting device without using contact terminals, a mutual induction coil is incorporated in the 
power receiving member of the light emitter and another mutual induction coil is incorporated 
in the power supply member on the power supply side and these are positioned in proximity to 
one another during use so as to produce mutual induction. In addition, a magnet may be 
disposed in this lighting device on the perimeter of the power receiving coil and on the 
perimeter of the power supply coil in order to carry out an efficient power transfer between the 
coils. In another structure, a sensor capable of detecting the presence of each is disposed in 
the light emitter and the power supply member. On the power supply side, a signal is 
generated in order to provide an alarm that the light emitter is absent when, for example, the 
coil on the power supply side is placed in an open state due to movement of the light emitter. 
On the light emitter side, a signal is generated upon separation from the power supply so as to 
provide control that converts the lighting status, for example, from alerting to illumination 
and/or that converts from power storage in a power storage member to power supply to the 
light emitting member. A lighting device can also be provided that can be efficiently used as a 
cordless lighting device. This is done by providing a power storage control member comprising 
a storage battery and a control circuit between the power receiving coil and the light source 
member of the light emitter. The power storage control member controls charging and 
discharging in such a manner that the light emitter can remain lit even when the light emitting 
member has been separated from the power supply coil on the power supply side and mutual 
induction has ceased to occur. 
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[0008] 1 

More specifically, the invention comprises 
® a lighting device comprising 

a light emitter that has a light emitting member and a power receiving member that 

supplies power to the light emitting member and 
a power source-side power supply member that supplies power to the light emitter, 
that characteristically has a structure in which 

a pair of mutual induction coils is provided, wherein one is incorporated in a 
connected manner in an electrical connection member at an end of the power 
receiving member of the light emitter and one is incorporated in a connected 
manner in an electrical connection member at an end of the power supply 
member, and 

power is supplied from the power supply member to the power receiving member of 
the light emitter by electrical connection through mutual induction when the 
mutual induction coil (the power receiving coil) on the side of the power 
receiving member of the light emitter and the mutual induction coil (the power 
supply coil) on the side of the power supply member are positioned opposite 
one another in a prescribed position in a noncontacting state. 
The invention further comprises 

<D a lighting device as described in ®, that characteristically has a structure in which 

the light emitter comprises a light emitting member, a power receiving member, and 

a power storage control member comprising a storage battery and a control 

circuit that controls the current flow at the storage battery; 
sensors that detect the presence of, respectively, the power supply coil and power 

receiving coil forming the pair, are incorporated in the light emitter and the 

power supply member; and 
a magnet is disposed in the vicinity of the interior or the periphery of the power 

receiving coil and the power supply coil. 
The invention further comprises 

® a lighting device as described in (D, characterized in that the light emitter is a portable 
emergency standby light that has a light-emitting alerting device and a flashlight-type 
lighting device. 



1 Translator's Note. The section enumeration does in fact jump directly from [0004] to [0008] in the Japanese 
source document itself. 



Tokin Corporation 



JP A 07-153577 



translation pagination: page 7 of 12 pages 



The invention further comprises 

® the lighting device described in <D, characterized in that the light emitter comprises a light- 
emitting alerting device and a flashlight-type lighting device both disposed in a fire 
extinguisher. 

[0009] 

Function 

As shown in Figure 2, a light emitter and a power source-side power supply member 4 are 
formed separately: by placing these in a prescribed position during use, the power receiving 
coil 11 and the power supply coil 12 enter into a state of mutual induction and power is 
supplied between the power supply member 4 and the power receiving member 3. Rather than 
connection as in the prior art by mechanical contact, connection between the light emitter 1 
and the power source side has a configuration in which a mutual induction coil is divided into 
two coils and one is disposed in the light emitting member and one is disposed on the power 
source side. When these coils are disposed in proximity to one another across a prescribed 
gap, power can be supplied through mutual induction between the coil on the power source 
side and the coil on the light emitter side. A lighting device is therefore provided that enables 
insertion and removal without having mechanical contacts, that enables ON/OFF switching by 
changing the gap between the coils, and that eliminates concerns with regard to operation- 
induced spark generation and contact corrosion. In addition, the efficiency of power transfer to 
the lighting device is improved by disposing a magnet 1 3 at the periphery of the power 
receiving coil 11 and the power supply coil 12; this also enables a reduction in size. The 
provision of a sensor, a power storage member, and a control circuit member in the light 
emitter enables power storage and power discharge to be carried out in an appropriate manner 
and enables efficient use without a connecting cord in a wide range of applications, such as 
detection of an emergency situation. 

[0010] 

Examples 

Examples of the invention are described hereinbelow with reference to the drawings. Figure 1 
contains a transverse cross section of an example of a lighting device according to the 
invention. Figure 2 contains a diagram that describes the principle of power supply in the 
lighting device according to the present invention. Figure 3 contains a transverse cross section 
of another example of a lighting device according to the invention. Figure 4 contains a 
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transverse cross section of an example in which the inventive lighting device is applied to a 
portable emergency standby light. Figure 5 contains a transverse cross section of an example 
in which the inventive lighting device is applied to an alerting and a flashlight-type lighting 
device in association with a fire extinguisher. 

[0011] 

Example 1 

The lighting device as shown in Figure 1 comprises a light emitter 1 and a power source-side 
power supply member 4; the light emitter 1 comprises a light emitting member 14 and a power 
receiving member 3. The power source-side power supply member 4 is incorporated in an 
attachment frame 2 and is attached to a wall or ceiling. A ring-shaped power supply coil 12 is 
connected to an end of the power supply member 4 and is incorporated in an insulated state 
within the attachment frame 2. The light emitter 1 comprises the light emitting member 14 and 
the power receiving member 3 formed into a single body. The light emitting member 14 is a 
filament-type electric light bulb, and a power receiving coil 11 is connected to an end of a lead 
that exits from the electric light bulb. The circumference of the power receiving coil 1 1 is 
protected by insulating material at the end of the power receiving member 3 and is sealed in a 
gastight condition. By bringing the power receiving member 3 of the light emitter 1 into 
proximity to the power supply member 4 and locking with a locking piece 28 that extends from 
the power supply member 4, a configuration is achieved in which mutual induction proceeds at 
a good efficiency across a specified gap. The lighting device in this example uses a low- 
pressure incandescent light bulb as the light emitting member 14, and the power supply coil 12 
and power receiving coil 11 each have an outer diameter of 30 mm and an inner diameter of 
15 mm. The entire exterior surface of each coil is coated with an insulating plastic to a 
thickness of approximately 0.4 mm, so that the coils can be brought to a proximity of 
approximately 1 mm when brought into proximity in a coaxial manner. The incandescent bulb 
could be lit when the power source applied a 100 kHz, 5V AC current to the power supply coil 
12. This lighting device, because it lacked exposed contacts, could be used without concern 
for problems such as electric shock and defective contact. 

[0012] 

Example 2 

For a second example, shown in Figure 3, the lighting device of Example 1 is provided on the 
light emitter 1 side with a power storage control member 17 between the power receiving coil 
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11 and the light emitting member 14; this power storage control member 17 has a storage 
battery and a control circuit. Associated with both the power receiving coil 1 1 and the power 
supply coil 12 is a structure in which a magnet 13 is disposed in contact with the outer side of 
the coil when the coil resides in the approximated configuration. The power receiving coil 11 
and power supply coil 12 used in this example each had the same structure as in Example 1. 
The magnet 13 was a ferrite disk with a magnetic permeability of 10,000 at 100 kHz. An 
alkaline battery is used for the power storage member of the power storage control member 
17, while the control circuit member incorporates circuits for rectification and control of 
charging and discharge. The power storage control member 17 detects and compares the 
voltage from the power receiving coil 1 1 and the voltage from the battery and carries out 
charging when the voltage from the battery falls below a prescribed value and the voltage from 
the power receiving coil 11 is s> a prescribed value (power is also supplied to the bulb of the 
light emitting member 14 at the same time). When the light emitter 1 is moved from its 
prescribed position, the voltage from the power receiving coil 11 falls away to zero and the 
control circuit member exercises control in which the power receiving coil 11 is uncoupled and 
power is discharged to the light emitting member 14. Illumination could be obtained when 100 
kHz, 5V AC current was applied to the power supply coil 12. The efficiency of power transfer to 
the light emitter for illumination from the power source side was approximately 60% in the 
lighting device of this example. Even when the light emitter 1 was removed from the locking 
piece 28 on the attachment frame 2 and carried about, it could still provide illumination just as 
when it was installed. 

[0013] 

Example 3 

As shown in Figures 4 and 5, this Example 3 provides an example of a portable emergency 
standby light (Figure 4) and an example of a light-emitting alerting device 22 and a flashlight- 
type lighting device 24 on a fire extinguisher (Figure 5). The basic structure was the same as in 
Example 1, and the power receiving coil 11 and power supply coil 12 had the same 
dimensions. A disk-shaped magnet 13 is installed for each coil in a position in contact with the 
outer side of the coil when the coil has been brought into its approximated configuration. A 
ferrite disk with a magnetic permeability of 10,000 is used as the magnet 13 in this example. 
There are installed — in the light emitter (emergency lamp 21, first extinguisher 26) and the 
power source-side power supply member disposed in the platform 18 — sensors 15, 16 
capable of detecting whether the therewith associated power supply member and light emitter, 
respectively, are in their prescribed approximated positions, and in each case these are 
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connected to the power storage control member 17. Under ordinary conditions, the presence 
of the light emitter member of the lighting device is confirmed by the sensors 15, 16, resulting 
in the supply of power to the power source-side power supply coil 12 and control of charging 
and discharging at the charging member; the light-emitting alerting device 22 is also lit at the 
same time. When the light emitter (portable emergency standby light 21 or first extinguisher 
26) is removed from the prescribed position, the flashlight-type lighting device 24 is lit by power 
from the power storage member on the light emitter side, while on the power source side the 
current flow to the power supply coil 12 is shut off and the fact that the light emitter (emergency 
light 21, fire extinguisher 26) has been moved can be communicated to the responsible staff. 

[0014] 

Advantageous Effects of the Invention 

As described hereinabove, the invention has a structure that eliminates any necessity for 
exposure of the electrical contact members, and in consequence thereof provides a lighting 
device that eliminates concerns with regard to electrical shock and noise, that eliminates 
concerns with regard to degradation of the contacts by humidity and corrosive gases, that 
eliminates concerns with regard to use after a long period of standing, that can be used without 
concern at locations where there is a risk of exposure to flammable gases, and that can be 
used without a connecting cord. 

Brief Description of the Drawings 

Figure 1 contains a transverse cross section of an example of a lighting device according to 
the invention. Figure 2 contains a diagram that describes the principle of power supply in the 
lighting device according to the present invention. Figure 3 contains a transverse cross section 
of another example of a lighting device according to the invention. Figure 4 contains a 
transverse cross section of an example in which the inventive lighting device is applied to a 
portable emergency standby light. Figure 5 contains a transverse cross section of an example 
in which the inventive lighting device is applied to an alerting device and a flashlight-type 
lighting device in association with a fire extinguisher. Figure 6 contains a transverse cross 
section that describes the connection between the light emitter and the power source-side 
power supply member in a prior-art lighting device. 
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Reference Symbols 



1 light emitter 

2 attachment frame 

3 power receiving member 

4 power supply member 

5 power receiving terminal 

6 power supply terminal 

7 glass envelope 

8 filament 

9 power source line 

10 sealing member 

1 1 power receiving coil 

12 power supply coil 

13 magnet 

14 light emitting member 

15 sensor 

16 sensor 

1 7 power storage control member 

18 platform 

19 locking spring 

20 hand switch 

21 light-emitting alerting device 

22 light-emitting alerting device 

23 cable for a light-emitting alerting device 

24 flashlight-type lighting device 

25 cable for a flashlight-type lighting device 

26 fire extinguisher 

27 spray nozzle 

28 locking piece 
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Figure 1. 




Figure 2. 




Figure 3. Figure 4. 
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